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Abstract — Fisheries are a noteworthy wellspring of sustenance, recreation and salary for mankind and
fishers network universally. The stream Ganges is the biggest waterway in India and the fifth longest on
the planet. Albeit, numerous studies on fish ecology and systematic have been directed generally to
improve fisheries however fish decent variety and their dispersion design from preservation perspective
have never been enough tended to in the Ganges The Ganga waterway fauna and vegetation is
undermined by anthropogenic exercises and coming about water contamination, amassing of
substantial metals, eutrophication, damming, and change of hydrology and presentation of intriguing
species.
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1. INTRODUCTION dispersal  boundaries) and

Freshwater fishes are critical and esteemed property
for money, human sustenance, game and
adornment. Overexploitation happens far and wide
with the utilization of increasingly more refined fishing
hardware, and the abatement of many fish stocks
has been archived because of growing fisheries. lllicit
fishing utilizing explosive, pesticides, electro-fishing,
and so on is likewise real dangers to angle
biodiversity everywhere throughout the world.

Fish gatherings are recognized as responsive
pointers of living space corruption, natural condition
debasement, environmental defilement, and in
general ecosystem profitability. Freshwater fishes are
the most jeopardized vertebrate group with an
anticipated annihilation rate of multiple times that of
earthly fauna and multiple times that of marine warm
blooded animals. The world natural fishery systems
are crumbling as an immediate aftereffect of
overfishing and overcapacity of fishing armadas.
Biodiversity is basic for adjustment of ecosystem,
insurance of by and large environmental quality for
understanding natural worth of all species on the
earth. Biodiversity of fishes are enduring step by step
in 21th century. Primary districts are accessibility of
water in waterway/stream (for haven), water
deliberation, enterprises and private use, territory
obliteration and defragmentation, contamination
level, presentation of outsider/extraordinary species
and effects of worldwide atmosphere changes
uniquely precipitation. Circulation examples of life
forms are constrained by dispersal instrument,
historical components (interfacing  pathways,

environmental elements.

Biodiversity is the amount, assortment and
appropriation crosswise over organic scales running
through hereditary qualities and life types of
populaces, species, networks and ecosystems.
Biodiversity influences the limit of living systems to
react to changes in the environment, supports
ecosystem work and gives the ecosystem goods
and services that help human prosperity (e.g.,
supplement cycling, clean water).. This area
(Kanpur to Varanasi segment) of the stream is
center stretch which is most imperative for fisheries
and human obstruction. In any case, no data is
accessible on Canonical Correspondence Analysis
(CCA) in the Ganga River particularly from Kanpur
to Varanasi area, India.

At all out stretch, Cypriniformes request was shared
49 species, trailed by Siluriformes 26 species and
Perciformes 17 species. Requests Clupeiformes
shared 5 species. Plenitude was ruled by
Eutropiichthys vacha contrasted with Clupisoma
garua and Sperata seenghala. As indicated by
wealth, Cyprinus carpio var. communis (9.64%) and
Oreochromis niloticus (9.19%) were intensely
trespasser in the Ganga River. Outlandish species
is disturbing for indigenous species biodiversity. C.
carpio var. communis and O. niloticus are every now
and again recorded in the Ganga River. All out
hardness, alkalinity and broke up oxygen were in
charge of the nearness of catla, rita and Sperata
aor, while Labeo calbasu, Cyprinus carpio and
Cirrhinus mrigala favored nitrate, phosphate and all
out disintegrated strong for their bounty.
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Oreochromis niloticus favored high organic oxygen
request and lead while Zn and Sulfate were in
charge of wealth of L. rohita. For protection
perspective C. carpio var. communis and O. niloticus
species ought to be observed in the Ganga River.
The two species are extremely destructive for fish
biodiversity in the Ganga River. Fish gathering and
their plenitude know the soundness of ecosystem.

2. OBJECTIVE OF THE STUDY

The target of the present examination was to give
Canonical Correspondence Analysis (CCA) of the
Ganga River at Kanpur to Varanasi area, expecting
to contribute a superior learning to structure of the
fish collection and plenitude of economically vital
fishes from the Ganga River and an apparatus for
protection arranging of amphibian environments in
this district.

3. MATERIAL AND METHODS

The examples were gathered month to month amid
the period August 2012 to July 2013 from the three
locales of the Ganga stream in particular Kanpur
(Latitude-260 27' 16" N, Longitude-800 20' 58"),
Allahabad (Latitude-250 45' 27" N, Longitude-810 59'
31" ) and Varanasi (Latitude-250 19' 01" N,
Longitude-820 58' 15" ). Present stretch is around
370 km. Human exercises and mechanical influent
greatest revealed in these destinations of the stream.
The Ganga River is a blessed waterway of India and
has been proclaimed as a national stream by the
administration of India. The Ganga is an enduring
waterway which begins as a stream called
"Bhagirathi* from Gaumukh (Himalaya) in the
Gangotri ice sheet at 30° 55' N, 79° 7' E, and
somewhere in the range of 4100 m above mean
ocean level. Ganga waterway bowl is the biggest
stream bowls in India and the fourth biggest on the
planet, with a bowl (catchment region) covering 8,
61,404 sq km. It has an all-out length of 2525 km
with two nations (India and Bangladesh). It is spine
for water system, agriculture, and industrials reason
and fisheries perspective.

Sanctioned correspondence analysis and related
strategy has discovered wide-spread use in
amphibian sciences. Standard Correspondence
Analysis (CCA rendition 4.5) was utilized to inspect
the components reaction for the bounty of fish
wealth.

The gathered examples were protected in 10%
formalin and conveyed to the research center for
further investigation. The fish was recognized
utilizing Day, Talwar and Jayaram books and
standard keys. The meristic and morphometric
characters gathered fishes were estimated and
checked and distinguished up to the species level.

The relative wealth was evaluated just for monetarily
and economical essential fishes, which favored by

customer. The overall bounty of individual species
was determined by the accompanying equation:

Number of sanmple of particular species

100

Total Number of samples

Table 1: Canonical correlation matrix with two
axes of the environmental variables in the
canonical correspondence analysis (CCA) for
three sites in the river Ganga

Axis variables Correlation
coefficient
1 2
Water Temperature(OC) 0.3391 0.9408*
pH 0.1879 -0.9822%
Total Dissolved Solid (mgl-1) 0.5334 -0.8459
S04 (mgl )-1 -0.6112 -0.7914
PO4 (mgl )-1 0.9598* -0.2806
Alkalinity (mgl-1) -0.8865 0.4628
Total Hardness (mgl-1) -0.9966*  |0.0828
Nitrate (mgl-1) 0.9799*  |.0.1994
Dissolved Oxygen (mgl-1) -0.3241 0.9460*
Biological Oxygen Demand (mgl-1) [-0.8142  -0.5806
ICadmium (mgl-1) -0.6368 -0.7710
Zink (mgl-1) -0.4086  |-0.9127*
Lead (mgl-1) -0.8182 -0.5749
Axis 2
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Figure 1: Canonical Correspondence Analysis
(CCA). The multivariate analysis indicates the
relationship between fish species and
environmental variables in the River Ganga. Fish
species and variables are indicated by filled
circles and arrows, respectively

4. RESULT AND DISCUSSION

4.1 Canonical
(CCA)

correspondence  analysis

We break down information in each of the three
destinations all in all stretch since we evaluated a go
along results for all locales. A CCA chart does not
have to contain every one of the components
(animal varieties, locales, environmental factors). To
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abstain from congestion of focuses, species and
locales are regularly appeared separate outlines that
can, on a basic level, be overlain. On the other hand,
chose focuses or factors are shown. Sanctioned
correspondence analysis (CCA) demonstrated that
hub 1 and 2 represented 67% and 33% difference for
species and environmental connection, individually.
The biplots measurements created for every one of
the three stations by CCA recommended that all out
hardness was most imperative factor at pivot 1, while
Nitrate and Phosphate were additionally essential at
a similar hub. At pivot 2, pH was most critical factor
pursued by broke down oxygen; water temperature
and Zink metal (Table 1). These factors were
connected altogether (p=0.6660, F-value=0.67) for
hub 1 and 2. Complete hardness, alkalinity and
broke up oxygen were in charge of the nearness of
catla, rita and Sperata aor, while Labeo calbasu,
Cyprinus carpio andCirrhinus mrigala favored nitrate,
phosphate and all out disintegrated strong for their
bounty. Oreochromis niloticus favored high organic
oxygen request and lead while Zn and Sulfate were
in charge of wealth of L. rohita.

Appointment analysis uncovered that environmental
factors impact substantially the fish fauna in the
Ganga stream; all out hardness, nitrate, phosphate,
DO, pH and water temperature and Zn metal were
most imperative factors for the bounty of L. rohita, L.
calbasu, C. catla, C. mrigala, R. rita and C. carpio. O.
niloticus was overwhelming metal favored fish.
Environmental conditions impact fish appropriations,
networks and occasional developments. To limit
vitality exhausted for survival, species commonly
support territories that advance their physiological
procedures. Moyle et al., Bain et al.,, Lobb et al.
likewise revealed water profundity, momentum speed
and substratum as essential factor for the plenitude
of R. alburnoides and L. pyrenaicus in the American
streams.

4.2 Structure of the fish array

Fish arrays in the Ganga stream arrange are affected
by both confined territories and bigger scene
examples and water management system. Real
neighborhood factors are 1) accessibility of various
kinds of natural surroundings condition, 2)
accessibility of various sorts of sustenance living
beings and assets, and 3) communications with other
amphibian species (e.g., predation, focused
cooperations). About portion of Indian fishes are in
the minnow family (Cyprinidae). Amid the
investigation time frame diverse fish assortments
have been recorded in the Ganga waterway at
Kanpur, Allahabad and Varanasi destinations, India.
Human exercises and mechanical influent most
extreme announced in these destinations of the
stream, so we have picked these locales. The
outcome demonstrated that the region was wealthy
in fish decent variety. Fish biodiversity of the Gang
River from Kanpur to Varanasi harbors of 102 fish

species (with assortment) have a place with 8
requests and 28 families (Table 2). Cypriniformes
and Cyprinidae were the most rich species request
and family. At complete stretch, Cypriniformes
request was shared 49 species (48.04%), trailed by
Siluriformes 26 species (25.49%) and Perciformes 17
species (16.67%). Requests Clupeiformes shared 5
species (4.90%) (Figure 2)

More species are expected to protect a steady
supply of ecosystem goods and services as spatial
and temporal changeability expands, which
commonly happens as longer timeframes and bigger
regions are considered. Every natural environment
has an assortment of animal categories, which
contrast in their relative wealth. No people group
comprises of types of equivalent wealth. A few
animal categories are uncommon, others are normal
and still others might be bounteous. Nautiyal et al.
recorded 122 fish species from the Ganga River
(Haridwar to Kanpur segment). Menon has recorded
207 types of fish from the Gangetic fields which
have a place with 29 families and 82 genera. As per
another gauge, the Gangetic system alone harbors
at the very least 265 types of fish. Freshwater
biodiversity has declined quicker than either earthly
or marine biodiversity in the course of recent years.
Presentations of non-indigenous fishes can diminish
assorted variety and change nearby network
elements in freshwater systems. The physical and
organic attributes of riverine systems have been
appeared to shape fish network.

4.3 Abundance of some important fishes

Abundance was recorded only commercially
important fish species, which preferred by consumer
and had high market price. Out of 102 species,
species having higher economic value are C. catla,
L. rohita, C. mrigala, L. calbasu, S. aor, S.
seenghala, W. attu, R. rita, E. vacha.
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; Clupeiformes
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Anguiliforme
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Figure 2: Contribution of different orders at
Kanpur to Varanasi section
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Figure 3: Contribution of different orders at
Kanpur site
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Figure 4: Contribution of different orders at
Allahabad site

Standard correspondence  analysis  affirmed
measurably exceptionally noteworthy contrasts
(P<0.0001) between fish wealth of the individual site.
Altogether, 21.2% of fish array inconstancy is
clarified by this example, as it generally outlines
contrasts in environmental states of individual site. C.
carpio var. communis and O. niloticus the two
species are intruder species in the Ganga River. As
indicated by pooled bounty E. vacha was ruled fishes
in the complete stretch from the Ganga River. Indian
real carp bounty was poor at present work. Catfishes
were commanded in carp groups. Bounty of
extraordinary species was likewise high. At Kanpur
site, S. seenghala (15.76%) was ruled contrasted
with C. garua (14.67%) and E. vacha (13.95%). Its
seemed 2.32%, 3.56% and 4.55% of C. catla, L.
rohita and C. mrigala, separately. C. catla, L. rohita
and C. mrigala bounties were unequivocally
associated with temperature. At Allahabad site, E.
vacha (18.69%) was overwhelmed contrasted with C.
garua (17.00%) and S. seenghala (15.17%). At
Varanasi site, E. vacha (20.19%) was commanded
contrasted with C. garua (19.09%) and S. seenghala
(14.94%). Present examination demonstrated that
the O. niloticus unequivocally connected with high
organic oxygen request and lead. Lakra et al
watched relative wealth 1.33, 2.75, 1.21 and 0.34 of
C. catla, L. rohita, C. mrigal and C. carpio from the

Varanasi

Betwa River. O. niloticus and C. carpio intensely
attacked in the Ganga River and its biggest tributary
the Yamuna River. Colorful species may become
obtrusive and are equipped for spreading intriguing
ailments, diminishing biodiversity through
competition, predation and natural surroundings
corruption, hereditary weakening of wild populaces
through hybridization and quality introgression in
short or long course of time.

5. CONCLUSION

Range extension of certain species and reduction in
ranges of few species is a serious concern in the
long term conservation of fishes in the Ganges.
Moreover, higher = abundance of  exaotics,
fragmentation and changes in the hydrology of river
due to hydro projects and barriers are major threat
to the fishes in the Ganges apart from indiscriminate
fishing, pollution, poor land use pattern. So far, in
India fishes are considered as commercial product
and failed appreciate their ecological services which
pushed large number of species under threatened
categories. Fish conservation areas, landscape level
conservation plan, proper Environment Impact
Assessment for any developmental activities in the
basin, habitat restoration plan, species recovery
plan for certain threatened species in the Ganges
etc. may help the native fish diversity restore in the
Ganges.

Range expansion of specific species and decrease
in scopes of couple of species is a genuine worry in
the long haul preservation of fishes in the Ganges.
In addition, higher wealth of exotics, fracture and
changes in the hydrology of stream due to hydro
activities and boundaries are real danger to the
fishes in the Ganges separated from unpredictable
fishing, contamination, poor land use design. Up
until this point, in India fishes are considered as
business item and diminished value of their
ecological services which pushed expansive number
of species under compromised classifications. Fish
preservation zones, scene level protection plan,
appropriate Environment Impact Assessment for any
formative  exercises in the bowl, natural
surroundings rebuilding plan, species recovery plan
for certain undermined species in the Ganges and
so forth may help the local fish decent variety
reestablish in the Ganga. The Landing information of
the Ganga River likewise demonstrated that the
ecological states of the stream are falling apart for
fish. The waterway Ganga has been recently known
as unique adobe of the important Indian real carps.
The arrival of Indian real carps has fundamentally
declined. The regular variety likewise impacts the
arrival from the Ganga River.
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